The inhibitory action of buformin, a biguanide on gluconeogenesis from alanine and its transport system in rat livers.
The effect of buformin, a biguanide, on gluconeogenesis from 10 mM alanine in the presence of 143 nM glucagon were studied using isolated rat liver perfusions. In addition, to investigate possible mechanisms of biguanide action, alanine utilization in isolated rat liver perfusion and [3H]alanine uptake in isolated hepatocytes were observed. Buformin (1.85 mM) strongly inhibited gluconeogenesis from alanine in the presence of glucagon in both normal and streptozocin-induced diabetic rat livers. This inhibition was followed by a decrease in alanine utilization. Both of these inhibitory effects of buformin were dose-dependent. [3H]Alanine uptake was significantly inhibited by buformin. The effect of this agent was similar to but weaker than that of ouabain. However, tolbutamide failed to reduce either alanine utilization or [3H]alanine uptake, although this drug significantly inhibited gluconeogenesis from alanine. These data suggest that biguanides may reduce hepatic alanine utilization via the inhibition of Na+/L-alanine transport activity as one possible mechanism, resulting the inhibition of gluconeogenesis from alanine in the presence of glucagon.